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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display(LCD) device with which the display of high and 
uniform lightness can be provided even when it is dark 
around the device. 

SOLUTION: This LCD device is constituted by charging 
liquid crystals 8 between a TFT substrate 1, which is 
provided with a display electrode 7 composed of 
reflection materials, TFT for driving the liquid crystals 8 
by connecting this display electrode 7 and EL elements 
10 t 11 and 12, and a counter substrate 16 opposed with 
this TFT substrate 1 and concerning this LCD device, 
the display electrode 7 is provided with a light 
transmission hole 9 for supplying the emitted light of the 
EL element to the liquid crystals 8. Concerning the 
organic EL element, a hole injected from an anode and 
an electron injected from a cathode are coupled again 
inside a light emitting layer, and an exciter is generated 

by exciting an organic molecule forming the light emitting 

layer. Light is emitted from the light emitting layer in a 

process for this exciter to make a radiation inactive, and this light 19 is discharged from the 
anode to the light transmission hole 9 provided on the display electrode 7. Even when it is dark 
around the device, the organic EL element provided on the lower layer of each display electrode 
is emitted as a light source, the indication of high and uniform lightness can be observed over 
all the surface of the LCD device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display 
characterized by to supply said liquid 
crystal through the light guide hole with 
which it had the thin film transistor 
which the display electrode and this 
display electrode which consists of the 
charge of a reflector are connected, and 
drives liquid crystal, the 1st substrate 
equipped with the electroluminescent 
element, and the 2nd transparence 
substrate which countered this 1st 
substrate, and it was filled up with said 
liquid crystal, it changed among both 
substrates, and the luminescence light of 
said electroluminescent element was 
prepared in said display electrode. 
[Claim 2] It is the liquid crystal display 
which has the 1st substrate equipped 
with the thin film transistor which the 
display electrode and this display 
electrode which consist of the charge of a 



reflector are connected, and drives liquid 
crystal, and the 2nd transparence 
substrate which countered this 1st 
substrate, is filled up with said liquid 
crystal, changes among both substrates, 
and is characterized by said 2nd 
transparence substrate equipping fields 
other than said display electrode with the 
electroluminescent element. 
[Claim 3] The 1st substrate equipped 
with the thin film transistor which the 
display electrode and this display 
electrode which consist of the charge of a 
reflector are connected, and drives liquid 
crystal, While being the liquid crystal 
display which has the 2nd transparence 
substrate which countered this 1st 
substrate, is filled up with said liquid 
crystal and changes among both 
substrates and arranging the 
protection-from-light section at an 
opposed face side with said 1st substrate 
of said 2nd substrate The liquid crystal 
display characterized by preparing the 
electroluminescent element in this 
protection-from-light section 
arrangement part. 

[Claim 4] The 1st transparence substrate 
equipped with the thin film transistor 
which the display electrode and this 
display electrode which consist of the 
charge of a reflector are connected, and 
drives liquid crystal, this, while having 
the 2nd transparence substrate which 
countered the 1st transparence substrate, 
being the liquid crystal display which is 
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filled up with said liquid crystal and 
changes, countering said 1st 
transparence substrate and forming the 
3rd substrate equipped with the 
electroluminescent element among both 
substrates The liquid crystal display 
characterized by supplying the 
luminescence light of this 
electroluminescent element to said liquid 
crystal through the light guide hole 
prepared in said display electrode. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the liquid crystal display 
equipped with the electroluminescence 
("EL" is called below 

ElectroLuminescenceO component as the 
light source. 
[0002] 

[Description of the Prior Art] The 
so-called reflective type which is made to 
reflect conventionally the light which 
carried out incidence from observation, 
and looks at a display of liquid crystal 
display is proposed. However, the 
reflective mold liquid crystal display had 
the problem that it was very difficult to 
see a bright display in the location dark 
in a perimeter. 

[0003] Then, structure as shown in 
drawing 4 is proposed as a solution of this 
problem. The sectional view of the 



conventional reflective mold liquid 
crystal display is shown in drawing 4 . As 
shown in this drawing, the conventional 
reflective mold liquid crystal display 
consists of the liquid crystal display panel 
120, the reflecting plate 130, the source 
140 of the white light, the light guide 
plate 150, and the condensing plate 160. 
The liquid crystal display panel 120 
consists of the TFT substrate 100 which 
consisted of the glass substrate etc. and 
was equipped with the thin film 
transistor ("TFT" is called below Thin 
Film Transistor:.), and the opposite 
substrate 110 which similarly consisted 
of the glass substrate etc. and countered 
the TFT substrate. 

[0004] While forming the reflecting plate 
130 which has a reflector in one of the 
liquid crystal display panel 120 side and 
arranging the source 140 of the white 
light in parallel with the one side of the 
liquid crystal display panel 120 to an 
another side side, the light guide plate 
150 and the condensing plate 160 to 
which the light of the light source 140 is 
led all over liquid crystal display panel 
120 are arranged. The light 170 emitted 
from the source 140 of the white light 
penetrates a light guide plate 150 and the 
liquid crystal display panel 120, it is 
reflected with a reflecting plate 130, and 
it penetrates the liquid crystal display 
panel 120 again, and penetrates a light 
guide plate 150 further. The display of a 
liquid crystal display goes into an 
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observers eyes 190 by doing so. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, a part of light 180 
emitted from the source 140 of the white 
light penetrates a light guide plate 150, it 
is reflected on the front face of the liquid 
crystal display panel 120, and it 
penetrates a light guide plate 150 again, 
and goes into an eye 190. At this time, 
with the light 180 of the source 140 of the 
white light, the image of the source 140 of 
the white light will reflect in an eye 190, 
and it will go into it. Therefore, as for the 
display observed, the light source 140 
neighborhood established in one side of 
the liquid crystal display panel 120 will 
look especially white, and a normal 
display was not able to be obtained in the 
liquid crystal display. 
[0006] Then, in view of the 
above-mentioned conventional fault, it 
succeeds in this invention, and even if 
dark in a perimeter, it aims at offering 
the liquid crystal display with which the 
display of bright and uniform brightness 
is obtained. 
[0007] 

[Means for Solving the Problem] The 
liquid crystal display of this invention 
has the 1st substrate equipped with the 
thin film transistor which the display 
electrode which consists of the charge of a 
reflector is connected, and drives liquid 
crystal, and the electroluminescent 
element, and the 2nd transparence 



substrate which countered this 1st 
substrate, among both substrates, is 
filled up with liquid crystal, and changes, 
and the luminescence light of an 
electroluminescent element is supplied to 
liquid crystal through the light guide hole 
prepared in the display electrode. 
[0008] Moreover, as for the liquid crystal 
display of this invention, the EL element 
is prepared in fields other than a display 
electrode. Moreover, as for the liquid 
crystal display of this invention, the EL 
element is prepared in the 
protection -from ■ light section 
arrangement part. Furthermore, while 
the liquid crystal display of this invention 
counters a TFT substrate and forms the 
substrate equipped with the EL element, 
the light guide hole which lets the 
luminescence light of an EL element pass 
is prepared in the display electrode. 
[0009] 

[Embodiment of the Invention] The liquid 
crystal display of <gestalt_ of the 1st 
operation> this invention is explained 
below. Drawing 1 is the sectional view 
showing one pixel of the liquid crystal 
display equipped with the organic EL 
device of the gestalt of the 1st operation 
as the light source. 

[0010] The gate electrode 2 is formed on 
the insulating substrates 1, such as glass, 
and the active layer 4 which consists of 
polycrystalline silicon through the 
insulator layer 3 prepared on the gate 
electrode 2 is formed. 4s of source fields 
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and 4d of drain fields which poured in the 
impurity are established in the active 
layer 4. On it, the interlayer insulation 
film 5 is formed, and 4s of one source 
fields is connected with the display 
electrode (source electrode) 7 which 
consists of metals, such as the charge of a 
reflector, for example, aluminum etc., etc. 
through the contact hole 6 formed in the 
interlayer insulation film 5. 4d of drain 
fields of another side is connected to 7d of 
drain electrodes through the contact hole 
6 formed in the interlayer insulation film 
5. In this way, the insulating substrate 1 
1 in which TFT was formed, i.e., a TFT 
substrate, is completed. In addition, the 
light guide hole 9 which is a hole for light 
guides is formed in the display electrode 
7. 

[00 11] As shown in this drawing, an 
organic EL device in the location 
corresponding to the light guide hole 9 
prepared in the display electrode 7 on the 
TFT substrate 1 in which TFT was 
formed The cathode 10 which consists of 
a magnesium indium alloy (Mgln), the 
2nd hole transportation layer which 
consists of MTDATA (4 and 
4'-bis(3-methylphenylphenylamino) 
biphenyD, The 1st hole transportation 
layer which consists of TPD (4, 4', 
4"tris(3-methylphenylphenylamino) 
triphenylanine), The luminous layer 
which consists of Bebq2 (lO tbenzoh] 
quinolinol-beryllium complex) containing 
the Quinacridone (Quinacridone) 



derivative, And in this sequence, 
laminating formation is carried out and 
the anode plate 12 which consists of 
transparent electrodes which consist of 
each organic compound of the electronic 
transportation layer which consists of 
Bebq2, such as the light emitting device 
layer 11 and ITO (Indium Thin Oxide), 
changes. Thus, the organic EL device is 
constituted by an anode plate 12, cathode 
10, and the light emitting device layer 11. 
In addition, ****** [ one h 0 i e 
transportation layer ]. 
[0012] And after forming TFT and an 
organic EL device, the flattening film 8 is 
formed in the whole surface. The hole 
poured in from the anode plate and the 
electron poured in from cathode 
recombine an organic EL device inside a 
luminous layer, it excites the organic 
molecule which forms a luminous layer, 
and an exciton produces it. Light is 
emitted from a luminous layer in the 
process in which this exciton carries out 
radiation deactivation, and it is emitted 
to the light guide hole 9 which this light 
19 prepared in the display electrode 7 
from the anode plate (the inside of 
drawing, arrowhead 19 direction). 
[0013] By it, the emitted light 19 passes 
the light guide hole 9 prepared in the 
display electrode 7, penetrates the liquid 
crystal layer 13, comes out of the 
transparent opposite substrate 16 further 
equipped with the insulator layer 14 and 
the common electrode 15, and goes into 
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an observer's eyes 190. Therefore, even if 
dark in the circumference, on the whole 
surface of a liquid crystal display the 
display of bright and uniform brightness 
is observable by making the organic EL 
device formed in the lower layer of each 
display electrode emit light, and 
considering as the light source. 
[0014] In addition, the light guide hole 9 
should just determine the number or 
magnitude according to the brightness 
needed for observing a display 
<Gestalt of the 2nd operation> drawing 2 
is the sectional view showing one pixel of 
the liquid crystal display equipped with 
the organic EL device of the gestalt of 
this operation as a source of a fill-in flash. 
[0015] As shown in this drawing, 
different points from the liquid crystal 
display of above-mentioned drawing 1 are 
the point prepared in the opposite 
substrate 16 side with which the 
protection-from -light section 18 arranged 
to fields other than display electrode 7 
has an organic EL device, and a point 
that the light guide hole 9 is not formed 
in the display electrode 7. Since the 
structure of TFT is the same as the 
gestalt of the 1st operation, explanation 
is omitted about the structure of the TFT 
substrate 1. 

[0016] The TFT substrate 1 and the 
opposite substrate 16 which countered 
are explained through the liquid crystal 
layer 13. The color filter 17 equipped with 
the protection-from-light section 18 on 



the opposite substrate 16 of transparence 
insulation corresponding to the TFT 
formation location on the TFT substrate 1 
is formed. And the common electrode 15 
which consists of ITO (Indium Tin Oxide) 
is formed. In order to make it become 
independent of the electrode of an organic 
EL device in that case, the common 
electrode 15 is not formed in the part in 
which an organic EL device is formed. 
Even when bright in the circumference, 
selection of making an organic EL device 
emit light is possible to see a still brighter 
display by making it become independent. 
[0017] Subsequently, cathode 10, the light 
emitting device layer 11, and the organic 
EL device that consists of an anode plate 
12 are formed on the 
protection from-light section 18. And an 
insulator layer 14 is formed so that a 
color filter 15 (a red (R) field is shown by 
a diagram.) and an organic EL device 
may be covered. In this way, those 
circumferences are pasted jup for the 
opposite substrate 16 and the TFT 
substrate 1 which were done, it is filled 
up with the liquid crystal layer 13 
between these substrates 1 and 16, and a 
liquid crystal display is completed. 
[0018] In this way, in case the display of 
the completed liquid crystal display is 
observed, an organic EL device is made to 
emit light, in being dark in the 
circumference. Light is emitted toward 
the TFT substrate 1 side, it is reflected 
with the display electrode 7, and outgoing 
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radiation of the light 19 which emitted 
light from the organic EL device is 
carried out through the liquid crystal 
layer 13, a color filter 17, and the 
opposite substrate 16 after that. 
[0019] Since the organic EL device is 
formed in the location corresponding to 
the protectionfrom-light section 18, the 
luminescence light does not go into a 
direct observation person f s eyes 190. 
Moreover, since an organic EL device is 
formed in the pro tection-from -light 
section arranged to fields other than each 
display electrode of a liquid crystal 
display panel, on the whole surface of a 
liquid crystal display panel, the display of 
bright and uniform brightness is 
observable. 

[0020] In addition, in the gestalt of this 
operation, although prepared in the color 
filter 17, the protection-from-light section 
18 may form the protection-from-light 
section 18 by black resin etc. on the 
opposite substrate 16, when not forming 
a color filter 17. 

It is the sectional view showing one pixel 
of the liquid crystal display which 
equipped <gestalt of the 3rd operation> 
drawing 3 with the organic EL device of 
the gestalt of this operation as a source of 
a fill-in flash. 

[0021] As shown in this drawing, a 
different point from the liquid crystal 
display of above-mentioned drawing 1 is 
a point prepared in the organic EL device 
substrate 20 whose organic EL device is 



insulating substrate with another TFT 
substrate 1 and opposite substrate 16. It 
is arranged in the location corresponding 
to the light guide hole 9 which the 
insulator layer 21 is formed at the 
organic EL device with which the 
laminating of cathode 10, the light 
emitting device layer 11, and the anode 
plate 12 was carried out at a it top, and a 
it top, and formed the organic EL device 
in the display electrode 7 on the TFT 
substrate 1 in order at the organic EL 
device substrate 20. 

[0022] The light 19 emitted from the 
organic EL device passes the light guide 
hole 9 prepared in the display electrode 7 
on the TFT substrate 1, and penetrates 
the opposite substrate 16 further. 
Therefore, when dark [ in the 
circumference of a liquid crystal display ] 
and observing a display, an organic EL 
device is made to emit light. If it does so, 
since outgoing radiation of the light 19 
which emitted light will be carried out 
through liquid crystal 8 and the opposite 
substrate 16 through the light guide hole 
9 prepared in the display electrode 7 and 
it will go into an eye 190, a bright display 
is observable. Moreover, since the organic 
EL device is formed corresponding to 
each display electrode 7 of a liquid crystal 
display, the display of uniform brightness 
can be obtained on the whole surface of a 
liquid crystal display. Moreover, when a 
certain failure occurs in an organic EL 
device, the organic EL device substrate 
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20 is equipped also with the advantage in 
which it is exchangeable the whole 
organic EL device substrate in order to 
form only an organic EL device. 
[0023] Moreover, what is necessary is just 
to choose the organic EL device substrate 

20 if needed with the liquid crystal 
display which consists of other substrates 
1 and 16, although it is made also to 
another object and can also paste up and 
use for the front face of an insulator layer 

21 using transparent adhesives. In 
addition, the light guide hole 9 prepared 
in the display electrode 7 should just 
determine a number or magnitude 
according to the brightness needed like 
the gestaltof the 1st operation. 

[0024] 

[Effect of the Invention] According to the 
liquid crystal display of this invention, 
even if dark in a perimeter, the liquid 
crystal display with which the display of 
bright and uniform brightness is obtained 
can be obtained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view of the 
liquid crystal display in which the gestalt 
of operation of the 1st of this invention is 
shown. 

[Drawing 21 It is the sectional view of the 
liquid crystal display in which the gestalt 
of operation of the 2nd of this invention is 
shown. 



[Drawing 31 It is the sectional view of the 
liquid crystal display in which the gestalt 
of operation of the 3rd of this invention is 
shown. 

[Drawing 41 It is the sectional view of the 
conventional liquid crystal display. 
[Description of Notations] 

I TFT Substrate 

7 Display Electrode 

9 Light Guide Hole 

10 Cathode 

II Light Emitting Device Layer 
12 Anode Plate 

16 Opposite Substrate 

18 Protection-from -Light Section 

20 Organic EL Device Substrate 
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